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(54) STATOR CORE OF MOTOR AND ITS MANUFACTURE 

(57)Abstract: . . 

PROBLEM TO BE SOLVED: To enhance the efficiency by reducing iron loss and 
copper loss by arranging laminated yokes and laminated teeth, in such a manner 
that the direction for easy magnetization of a grain oriented flat rolled magnetic 
steel sheets almost aligns with the direction of a magnetic flux flowing through a 
laminated iron core during motor operation. 

SOLUTION: Laminated yokes 1 10 and laminated teeth 120 are constituted by 
laminating sheets formed to a circular ring shape from a band-shaped raw 
material punched such that respective grain oriented flat rolled magnetic steel 
sheets are punched so as to align the direction L for easy magnetization with 
the direction of a magnetic pass in the iron core of a stator core 100. The 
laminated yokes 110 forming the outer core and laminated teeth 120 forming the 
inner core are jointed and fixed with an opening 113 and a base end portion 
121a t thereby forming the stator core 100 of the motor. By doing this, the iron 
loss can be reduced and the same output can be made possible with a low input, 
and copper loss can be also decreased, resulting in considerable improvement in 
the efficiency. 
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*-f0T"&-5. 07 (a) , (b) KL&teX. 3 — 9* 

ttnoa (0 5) &mm^tzmzmmm& (0^* 

•?) SlfiL. hD-fy;^14UlLf;i. 0 7 
(a) t*-r«t5K, W^bfe3-i7^«l 1 0 a^rR 

mmzmfr?\-zi7$ : Bfii-?2>mm3-!7#i 1 o<&^ 

[0 0 4 6] hD-f ?)Um%kl 4 1 SriEUfc^^T^JB 
^•T^«Jl3-i7#:i 1 OiC, T--f-Z**tl 2 0a 

(0 5) lttCbfcrt37*»)«t5«if 
-f-X#:i 2 O^^-g-r^CttCcfcO. 07 (b) l"^ 

■TJiiJtcWftttoH^ft^ 1 0 0 &mi&-?z>. 

[0 0 4 7] K±©Sjg^tetCJ:0. gaaofljgfch 
D< 1 4 1 Z'fro ItA'Tt. B?"J«^^oIfil 

±si±A<aa*©*^hn-fyji/#*i 4 1© 
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nmmomfe^sk'b 1 o o &»is-c*«>, 

[0 0 4 8] fc*3. r--<-X*#l 2 0 aSSUfU Stl 4 

[0049] mmms) ms (a) , (to a, 

SfgTfe^o 08 (a) , (b) \Z&^T, 
**fl20a (H5) £«JI«. Lfc-Wl-Pft©? 1 
^-X£*l«f!# (HS-frf) £JSU EI 8 (a) ICS 10 
T£?(c#igSl 4 2 *JEU ft^^i&^SJi^ 
1 2 OStJKjeSU 08 (b) {cSTJ:5fC3-^ 
*#1 1 0 a (0 5) €««LTai*tcUfcn3 7fe» 
JGKTS«»3-i7#l 1 0£*S-&U ttlfrtttOHS^ft 
610 0 ^SBTf B:&F<B#« 14 2 £^i£-t£*g 

#^£fT^Tt>, #IMS*<A8FT, rt^fiaWsfcflKT 

[0 0 5 0] fti3, 5V-X*ttf 1 2 0 a£«JBU » 20 
2 0 1C, «JiUfc3-^*«-l 1 0 aSr^ffl^SftEfi* 
[0 0 5 1] B9HU *^0^^*SS^J6(D 

ism £m*fcn=J7T»a«»a-27#i 1 0 

7T*581f-< — X# 12 0 CD^^ISB 122$, flM 
^rSlfC«|»"rs«JI»8Bl 2 3 atKfrtfcfc^T**. «J 

iTOf^-Xy-h 1 2 0 btt>, SSS 30 
O^fttt^T-^— 1 2 0 b»L&ffi<&:£Ta>T- 
^— X->— M 2 0 bniK 

[0052] w±^ffi^{Ccfco, m^^mm <h** 

~f) £«Ens«Wc«k0 5 L >f-;* 1 2 1 t'fg£L£:l&3E 
HC^f «cfcfc6-rk:lB«r*x>r— ^ l 2 l icEaJO 

*#W3&Bfc«^fc£tt, fflSHOT^ -X~>- h 1 2 40 

[0 0 5 3] mmm d 010a, ^m^mmm 1 
^mftwcoH^a^co^SHT*^). 01 in ratt 

BTSS. 0 10, EIlltCiS^T, if^to2 0 0 
(D^37£»j£T*«B3--i7#2 1 0H ^lpJtt«fi8 ' 
MSI 3 0*«{b*»#£lL7&<, ft^^OKB^^lSlt 
-at"«ck5^ff^tfe^nfc**0 3-d7*»2 1 0 a 
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[0 0 5 4] 3-^**#2 1 0 att, *^*fRl^aftS 
a*r«LT***tt<7)*[Rltt««MtRl 3 0 
ZlMlZj-J -72 2 iom^2 2 1 a\Z%^f&mu 
2 1 3*HfSOIBB-Cx-f-^l 2 l©RNti:«LVi 
Rj£«-R«\ K^p^^n2 l 3©*Mf;:tftt<B;*r6ri4 

m&mw. 130 offi*ofiia«^isi»T*"rK* o <z>« 

OXf 2 1 ^<25fc$S<7>5i£lS$2 1 2^4* 

n, «Q^*2 1 1 ©M^ftKaSatWa^CS^ 
i:lT, a= 3 6 0/N t iCia^LT, *TS8E*»J«2 
tix^s. i 2Jtfoi"*^lnx*"CRIIIttK:ft 

^^^t^mumA\zm<m<m^nx^^>. * 

fc, #«03-^**t2 1 0 att«Jt)^*2 1 

«tnsH3W»^-r**"cnaittK:*^T3-^>'- h 

(0Si±T) *«jBEUfcP#, «J0Xt2 1 lfc»H&< 
^T£«£5SC&oT^3o 3 — ^ v-h (@^tf) 
$«ilT^a7^M«ai3-^*2 1 0&«J5£ 

j- 4 -7&t~$> o % #rRri£«&M£ i 3 o *WkMW>ii 

fc*:R<Z>5^--X*#2 2 0 a$:RS^(:b/:f^-X 
h (0^"T) ^aibTM^nTV^o r^- 
***t2 2 0 att— *OJa»*<3-^*>- N (BSi* 
r) (DBBP2 1 3 t(OlB^aT*«aaH8S2 2 1 aT, 

t>5— *c!)3iia53&«ige^FK:»fft"r*i£«flB2 2 1 b-ea 

0, SSSB1 2 1 attMl 2 1 bQ+IH*BP«2 2 
1 c TlfiEtSf-f -X 2 2 1 <7)$Igg 2 2 1c 
iSl^SaftSa^lfilLTftS^fSHtttiKMS (0S1±T) 
0D*i*rpI^a6*«t5^2 2 1 £gE?'JU BD^^f^- 
X221 £>i£#SB2 2 1 b<9SS£S£lgB2 2 2T^L 
T*T"5ifc^fc »^ISE2 2 2 ttfctWjiJPX 

tlTl^, *tt©f^-X#tf2 2 0 aHf^- 

x2 2 i siatttffls^fflJcuTiassa^ft'&'rsi'Sn 
l» «SLTrt37$jgj«-r zmm^s-xft 2 20* 

MJfcT*. 

[0 0 5 5] ^=!7*»fi!c"rsaJi3-^#2 1 Otrt 
37^MnSIf^-^2 2 0fc*BP2 1 3i 
S^SB2 2 1 aT^@^lSMO@^mt2 0 0 

[0056] sk±<DmaL\zi:zftm\*?a&mi tmmx- 

2W-2 1 0(0^00^:^2 1 l-^l^^gB2 1 2#I*J37£ 
^-T^)«@7 : -^"X#:2 2 0 ^^^T^Mn 2 1 3(7) 
ffift^^^fc** ^37^ff^^-r^?BS3-^*2 1 0 

{z^^T^mfe-r^mm^^ —7fc 2 2 0 ^eaiw 

[0 0 5 7] (*IS^J 8 ) H12H *«^coHjffi0iJ 8 

^«©j^^a^^L^ I P®0T'$»^ o Hun i^im 
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teu inn iwim^oa^^co^^-x^^ 4 
mmmmv mttik>b<o 3-9 jrwr # r- <y - x 

(b) , (c) , (d) »4 % ^mo^mmsommm 

j4*&EI1 7 C*3(^T* 0 0<D9\>u7&i&l£ 

[0 0 5 8] 3-t7m%t 3 lOali, tV-X 3 2 1 CO 
3 1 1*»U mm&3 1 2TOW«ft, «W§3 1 
6 0/N t KKSSnT^a. »^SB3 1 2tt, toi"^ 

&iox*T«frf % z. trf»imtmmizM< m< ®/&£n 20 

[0 0 5 9] rt3 7*JgfiE"r5«JlT->C— 2 0 
HU *lSltt«aW!«l 3 0£, HMfc*»*l5lLrt*, 
+ oaKo^rpj <h— Set" £ cfc 5 leff ^ft^nfeflFttOT 1 
^— X*#3 2 0 a^S^^l^CTV-Xv-h 

[0 0 6 0] — X3)M* 3 2 0 a tt, -X 321 
***«lffl$3 2 2t^^nTV^, 3 — 3 10a 
tt, f^-X3 2 KOSSSSB3 2 1 a£«£"r*BBn3 
1 3*^U, 3-^*tt3 1 0 a*nai««wLT«JD^ 30 
#3 1 ltfa^l/fct*, f^f-X32 1<D*SSK3 2 
1 afc«iaa<tt'&"r*»ttt«:oT^*. 

[0 0 6 1] ^r37*«J5£"r*8Ul3-£#3 1 0 trt 
a7*Mn«if^-X#3 2 O^g^LTl 

[0 0 6 2] «0^# 3 1 1 ©Jgtt^»3 — 27*# 

3 1 0 aOBBP 3 1 3 t'rj — X**t 3 2 0 a OgSSgB 
3 2 1 aOJBttttffift-C*D, 0 1 6tC^"r^P3 1 3 
a^SSSB3 2 1 dOi^^MT^otfectK 

1 3 2 l©RtMl/t)-ST 40 

S&Sfctfe^. ^0^£3 1 lWf^f-X3 2 1(7) 

*n-en<0«o**3 i l^fitft 

«d©^3 6 0' T&tiKct^. 

[0 0 6 3] «±<7)J:5 icWJBSSnfcWttlOH^tt 
4>3 0 0<7>§li6*ffi£Hl 7k:<kr>8l9rr*. 

[0 0 6 4] £t\ 017 (a) lZ^-?£o\Z, 
gfcn^^f^ch¥fT{C«^lgB3 1 2T^Utftlfta-?m 
M3 10 aR^Kmo8i£ns^lPli:SfiJCWKlffi3 2 2 
TO&am?i7^— XiS#3 2 0 aSr, mt^BJjfaL 
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01 7 (b) <£>£3fc, 3-#*#3 l 

0 azmmvtz'&mmzmf. ^3 7^Mn«ir 

W -X& 3 2 0 £fl£j£-r3o # fcf > 3 4 1 fc# 

H3 4 2£5§U rtn7Sr«ric-rS«JB?-r-X«:3 2 

ocomm-znfz^n'etKDf-j—x 3 2 1 tcjfAu 0 

17 (c) cori:<rta7*^^-r^a)i5 : -^-X^3 

2 O^i^Pn^W^o 

[0 0 6 5] 3-2r**f 3 1 0 aSSMLTSIItt 

iCE&W\ ^n7£»J5fcT£«Ji3--4'#3 1 0 £}{?J5fc 
U ^37^MniIf^-"X#3 2 O0#*k%& 
fi<fcia'&HJ£LT, 017 (d) ort<«li«OBS 
^6 3 0 OSJKtf*. 

[0 0 6 6] fc*3, *Slifi*S(c43^T, rt3 7*JBJ5K 
T**/!^ 3 2 0H ^tlftlOf^ -X 3 2 

1 WC^WSnT^Tfccfc^o 

[0 0 6 7] *Hifi*S«C*5tiTtt. *flc<Z)#kr>3 4 
ifc#*3 4 2*ifi-rjfcft, ^MttttfftfrT, £ 
aspt>Bi<-?! , #Sii:t>(C, B^tt'fr 3 0 0-t 

[0 0 6 8] (*SS#J9) B18I1 *«W<D*Kfi»l9 
0«»«<©H5£-?«^<0»«B|-e« 0 . H 1 9 ttl^illfi 

I©@^6 3 0 0 aOrtz3 7£J£/£-f 

xft3 2o b wss^igB3 2 2&mmjjm\z®m-?z>v)m 

ffl$3 2 3 a£Kttfcfc<DT**. «P$SS3 2 3 att. ± 
TOf^-Xy-F 3 2 0 dtt), M^cOt"^— X~>- 
h 3 2 0 d*R*ftai/fctTOf^-^->- h 3 2 0 

[0 0 6 9] ei±<D*««C J: 0 , H^O#*fc 3 4 21: 

K^*T^^^-X3 2 1 fCED&tf C££B£ltU ®i£ 

H19k:43^T. BS^tt'0 3 0 0 b^)rta7Sr»fiET 
^WJItV-X 3 2 0 cCD?H£lg&3 2 2 (DmmJj&KDty 
f£&F]mJ]fa\ZZ>te'ofz.tyffiffi3 2 3 b it^^tCi 

iHietfe>*/jN*< sib * »*<z>'hs^«ft«£ 

O^i^ftS^tt* «J»BB3 2 3 bO«0 + ^fla£5EJl± 

[0070] sfc, r^fcttjoif'ii^se^ ^rsiHie 

[0 0 7 1 ] ^fc, ^fiSHIsIte^ Sr*-TSttl!i«^» 
£\ t>fa0<7)*^ftaE^«, 3 6 0/ (H^^^-X 

3 6 0/ (HSf f-f - XRt HKfiaaROi'hiift 
ft) zm=>yh;U^^ffl»!ftflETft5. 3*>yh 
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[0 0 7 2] 10) H20I1 

[0 0 7 3] 7^-X4 2 1lt ^[filtt«»*MR (HS* 

[0 0 7 4] ^37S»«TS«i3-^#4 1 OtC 

1 3^Wb> r^-X4 2 1(7)SSS54 2 1 atlfflft 
[0 0 7 5] KziT$:mf&-?Z>mmB-t7fc4 1 0<fc-t 

KKOH^ *'^4 o o s»j«-rs. 

[0 0 7 6] J^±O^fiJcfrck0, S^C0#^ 

bfi:i^t^f^-X4 2 l {ciiiOiitrc:t*K±"r 

«»(D«)iIiS^8TS-5, ^3y£fl2/£-f £ 

113-^*4 1 0fi««ft<R»ttMnH HfeT 
ftt4 0 0^g<O»aEt)fiffT?*S. *SS#J8 <hR*£ 
tc, (H**r) (HS*r) SrJfiU 

Tfn^«i^nfcf-i'-X4 2 IKJtAbfc^ 

KziT$:&f&Tz>mm3-?7<fc4 i otc^a^-r^xt 
[0077] mmm in H2nt *«9i<0*8My 

1 1 O«»«|60HS J ftt^5pSia"T! l «S o 02 2H 

0 0CD^n7«:JgJ5KTS«Jl3 — i7#5 1 0H, 

3-£St«5 1 0 aSHSS«fC}BJ5Ebfc3»-i7 h 

[0 0 7 8] 3 — i7**t 5 10aH X 5 2 1 CO 

»N t \zmL^$kT\ f^-X52 1CDS^SB5 2 1 a 
i«^"r*«D*:*5 1 1 SrWU ffP^8E5 1 2TOft 

titb, f^-X52 l<7)g$8ffi5 2 1 a^BH^S 
trfTZt. 0 = 3 6 0/N t + r CR^Snt^ 
^^3gB5 1 2H fc-r^?5:iai*Tftfrf§C<!:^oI 

[0079] rtnz&jBfiE-rsaiJi^-Y-xfts 

2 0H, *lSHt«lSffl« (HI^-ttT*) 
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fct«Of-f-X*#5 2 0 a^SttiCflMbAc^f- 
[0 0 8 0] 7^ -XUM* 5 2 0 a (i. 

tfswwss 2 2-eo;&a«tt-o>*. a-^jwts 1 0 a 

©#J9^£ 5 1 1 tt, MI:Wt7-f-^5 2 1 
SgB5 2 1 at^Lfcit, 2 1 OS^SU 

5 2 1 ai«M/i<lB^-r*»«i:*-3T^*. 
[0 0 8 1] flOTSrfl^-f 5«Jf 3-i7&5 1 0£ft 

10 atoag^t^ 500 £»j5rr -5. 

[0 0 8 2] Kl±OiSlcl:J;?). «Jl3-^^5 10i: 
«Jl7^-7.#:5 2 0 Ol*'&««-oa«liig»±©*/h* 

[0 0 8 3] ft*. *R91t;i«l!riR©aSi. S 

[0 0 8 4] 

1 E*©B9!K:«fcntf. ae^D+coss^w^isi^T 

[0 0 8 5] ifc. «*B2^6 5BE«05Bllk:«tn 
[0 0 8 6] £7c. »*H6e*©5B9JK:.fcn«. (*33 
[0 0 8 7] »*5i7R^8a3*©»WtJ:n 

40 «. T-f-xcjsfebfcBac^wsE-ra^-r— xicho 

iitrc:A:*l»ihU, 3S8&a3&£«]#IU 3MS©KH«» 
[0 0 8 8] tt*«9fr5 1 lfBi2©^BJlC<fcn 

[0 0 8 9] S/c. ISsRJS 1 2fE«©fgf8C<fcntf. ^ 
50 [0 0 9 0] ifc. IfJ^Jl 1 3?5>b 1 5IS®©%B«fCi 
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[0 0 9 1] M^qil 7e*©«9JfcJ:fttf. ft 

[0 2] ramftttioH^tt^oa-^JBWrofl-feft* 

/t^— >&^T0 

[04] Bl»IC!)HS?fti'03-J'*#»tff-f- 

XIit*f©ffi;*:0 
[0 5] *^CD*Jg^J2 0m»awH^^OSS!ji 

[0 6] *gig0%tt0!l3 0«IbMaB£?ft&0lU 

[0 7] *£HQ£igm®«IbH^BJ£ra'b0)Kifi 

[0 8] *^oHJS^J5om»i^O@^^coSS!ii 

[0 9] *^Bj©HigM6wmi!l«03H^^«)^« 
0 

[010] ^mcommm i romsbtttwH^^ft'^©^ 



[011] H«»*©H£^tt'ij>©3— 

[012] *fgBjWHffi^J 8 comibttliOH^tt'^*^ 
T¥S0 

[013] w«»«oH^*'£i>o3-^**f©n' , 6at 

[014] H«ft«0H« : f«'Cf07 ! --f— 
[015] H«ft«©B:£^tfck©3 — ***fRtf7^ 

[016] &&&(»mi&9i8<Dm<Dnwi&<a@fe?gifo 

<O i F®0 

[017] *R9l<DliMi9i8<D+Wimo)m& s H6ifoo>9i 
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[0i8] *%w<Dnmm 8 ©«»«©H^-f 
m0 

[019] H«lMft<Z>B£?*<b®*HBB[ 
[02 0] *%W<D£MM1 OO^ftiOHil^O 

ipS0 

[021] *fgBJ3© gftffll i i (0«nfi|OB£?K'C.<(0 

¥iB0 

[02 2] H«l!l«®B:t^&©3-d'JlS#&tfTV 
10 [02 3] H««i«©Bi6^*'fr© 3- -f 

[024] '&&m<DW.mm<Dm%.T&.'i-<D¥-mm 

1 0 0, 2 0 0, 3 0 0, 3 0 0 a, 3 0 0 b, 40 
0 , 5 0 0 HS^ft-C? 

110, 210, 310, 410, 510 mma—? 

110a, 210a, 310a, 510a 3 — ^3fi*T 

111, 211, 311. 511 ®r>XZ 
20 112,212,312,512 »f*JgE 

113, 213, 3 13, 313a, 413 MP 
1 2 0, 2 2 0, 3 2 0, 3 2 0 b, 3 2 0 c, 520 

120a, 220 a, 320 a, 520a t-J—TM 
M 

120b, 320d -r-^-T.v-h 
1 2 1, 2 2 1, 3 2 1, 4 2 1, 5 2 1 5V — 7, 

12 1a, 221a, 321a, 3 2 1 d, 421a, 
5 2 1a SSgB 

30 121b, 221b 

121c, 221c mM 

122, 222, 322, 522 S^JgB (5V — XPH 
#©> 

123a, 323a, 323b gJBfcgB 

13 0 £ft1£tt8*!4K 

141 ba^yjimu 

1 4 2, 3 4 2 
34 1 #h'> 

40 C »S»+'C.» 
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CH9] 



[010] 



I20b— 
123a 



123a 




120' 



1 2] 



300 —iia^ifc'fr 

3f0—**3-7# 



300 




200 



3 11- 

312- 

313 

320- 

321 

321a- 

322- 



220 



[HI 3] 




3IOo--3-?*tt 



30 



320 




•3(0a 
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#W¥l 0-2 7 1 



m 1 4] 



[HI 5] 



320a- 



130 



320a 



320a' 




322 



322 



310a 




322 




[HI 7] 



342- -«tt 



V -^J_ 3f0a 312 311 313 
322 .321a 




320 



300 
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[HI 8] 

300a — B&^ft'fr 
320 b«-M 



342 



[019] 



323fa-«SftS 



322 




310 



320d 




310 



320c 



[02 0] 
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4io-*»a-?# 

413-850 
42 [-* T-f-^ 
42la— MM5 



421 



412 




522 



5l0--««3-?# 

5J2-3M* 

52 f -^-r-J* 
52la~**« 
522 



512 



500 



510 
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[023] ' ' [H24] 




522 520a 
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